Capacity performance evaluation of radio over fiber on WDM/TDM GPON architecture by Aldhaibani, Abdullah Omar Ali
CAPACITY PERFORMANCE EVALUATION OF RADIO
OVER FIBER ON HYBRID WDM/TDM GPON ARCHITECTURE
ABDULLAH OMAR ALI ALDHAIBANI
UNIVERSITI TEKNOLOGI MALAYSIA
CAPACITY PERFORMANCE EVALUATION OF RADIO
OVER FIBER ON WDM/TDM GPON ARCHITECTURE
ABDULLAH OMAR ALI ALDHAIBANI
A project report submitted
in partial ful¯lment of the requirements for the award of the degree of
Master of Engineering (Electrical - Electronics and Telecommunications)
Faculty of Electrical Engineering
Universiti Teknologi Malaysia
JUNE 2012
iii
To
my beloved family and friends,
especially
my Mother and Father.
iv
ACKNOWLEDGEMENT
In The Name Of ALLAH, The Most Bene¯cent, The Most Merciful
All praise is due only to ALLAH, the lord of the worlds. Ultimately, Only
ALLAH has given us the strength and courage to proceed with our entire life.
His works are truly splendid and wholesome, and his knowledge is truly complete
with due perfection.
I am particularly appreciative of my supervisor, Assoc. Prof. Dr. Sevia
Mahdaliza Idrus Binti Sutan Nameh for his invaluable supervision, guidance
and assistance. She has provided me with some precious ideas and suggestions
throughout this project.
In addition I would like to thank the Department of Electrical
Postgraduate, Faculty of Electrical, Universiti Teknologi Malaysia for providing
the facilities. I am also grateful to Al-Sheikh Eng. Abdullah Ahmad Bogshan for
his support.
I am grateful for the help of my research members of Photonic research lab
UTM, specially Mr. Radwan Q. Shaddad , Mr. Majed Alhemairy FKE member
and Ir. Syamsuri Yaakob ((TM) R&D Sdn Bhd)
Besides, I want to dedicate heartiest gratitude to my beloved parents, and
my family for their understanding, patience, love, prayer, support and sacri¯ce
are unbounded during my study. Thanks are also due to my friend, Finally, I
would like to extend my sincere appreciation to all who has helped me in one way
or another, but whose names are not mentioned. I am very grateful having all of
you beside me. Thank you very much..
vABSTRACT
The implementation of radio over ¯ber in wireless communication achieved
high data rate and high capacity due to utilization of high capacity optical ¯ber
and the °exibility of wireless network. Gigabit- Passive Optical Network (GPON)
is the most important PON. The Time Division Multiplexing (TDM) technology
was the basic technology for GPON, and Wavelength Division Multiplexing
(WDM) PON is the most popular Access Network (AN) which utilized multiple
wavelengths on a single ¯ber. But now, the most important AN technology is
Hybrid WDM/TDM GPON technology. The WDM/TDM Hybrid GPON o®ers
better performance than TDM PON, and satisfy the Quality of Service (QoS)
requirements of WDM/TDM Hybrid GPON. This work Study the possibility
of distribution 4G Base Stations hybrid WDM/TDM- GPON architecture for
downlink, The aim of it is to design the network model using Optisystem
simulation tools. The performance of the system was analyze in term of eye
diagram, OSNR, error vector magnitude (EVM) and power budget. The design
of hybrid WDM/TDM system is employing DPSK as the RF modulation scheme.
In this design, the transmitter presenting eight input signal and serve 32 users.
The network model have been modeled and simulated successfully and achieved
the good performance network.
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ABSTRAK
Pelaksanaan radio ke atas ¯ber dalam komunikasi tanpa wayar mencapai
kadar data dan kapasiti yang tinggi disebabkan oleh penggunaan ¯ber optik yang
berkapasiti tinggi dan rangkaian tanpa wayar yng be °eksibel. Gigabit Passive
Optical Network (GPON) adalah PON yang paling penting. Time Division
Multiplexing teknologi(TDM) adalah teknologi asas bagi GPON, dan Wavelength
Division Multiplexing (WDM) PON adalah Access Network (AN) yang paling
popular di mana panjang gelombang berganda digunakan ke atas jath gentian
tunggal. Namun kini teknologi AN yang paling penting adalah teknologi Hybrid
WDM / TDM GPON . WDM / TDM Hybrid GPON menawarkan prestasi yang
lebih baik daripada TDM PON, dan memenuhi Kualiti Perkhidmatan(Quality of
Service, QoS) bagi WDM/TDM hybrid GPON.Kerja ini udalah untuk mengkaji
kemungkinan seni bina untuk 4G pengedaran Asas (Base Stations, BS) hybrid
WDM/TDM- GPON untuk pautan turun (downlink). Objektifnya adalah untuk
merekabentuk model rangkaian yang menggunakan alat simulasi optisystem.
Analisis sistem prestasi adalah berdasarkan eye diagram analisis , OSNR, ralat
magnitud vektor ( error vector magnitude, EVM) dan bajet kuasa. Reka bentuk
sistem hybrid WDM / TDM in adalah menggunakan DPSK sebagai skim RF
modulation. Dalam rekabentuk ini, pemancar tersebut membentangkan lapan
input isyarat dan berkhidmat kepada 32 pengguna. Model rangkaian ini telah
berjaya dimodelkan, disimularikan dan telah mencapai prestasi rangkaian yang
baik.
